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(54) TRANSFER PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To prevent air pollution before the processing of a 
processed body, to improve a product yield, and to achieve the 
effective utilization of an installation space and the miniaturization 
of a transfer processing device. 

CONSTITUTION: Processing chambers 1a and 1b, storage 
chambers 2a and 2b, and a pre-processing storage chamber 3 are 
disposed around a transfer chamber 4 via gate valves 5. A transfer 
means 6 is disposed in the transfer chamber 4 for managing the 
transfer of a wafer W from and into the processing chambers 1a 
and 1b, the storage chambers 2a and 2b and the pre-processing 
storage chamber 3. An N2 gas supply source 8 is connected 
respectively to the processing chambers 1a and 1b, the storage 
chambers 2a and 2b, the pre- processing chamber 3 and the 
transfer chamber 4 via an N2 gas supply pipe 7. Also, a vacuum 
pump 10 is connected to them via an exhaust pipe 9. Thereby, the 
processing chambers 1a and 1b, the storage chambers 2a and 2b, 
the pre- processing chamber 3 and the transfer chamber 4 are 
filled with an atmosphere of N2 gas, and hence it is possible to 
prevent the adhesion of a natural oxide film and particles to the 
surface of the wafer W in a non-processed state or while it is being processed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processing room which processes a processed object, the receipt room which contains a 
processed object, and the receipt room for pretreatment which contains the processed object pretreated, The 
conveyance room arranged through an airtight closing motion means between the above-mentioned processing 
room, a receipt room, and the receipt room for pretreatment, The conveyance processor carry out it being 
arranged in the above-mentioned conveyance interior of a room, providing a conveyance means to manage 
taking out and carrying in of the above-mentioned processing room, a receipt room, and the processed object of 
the receipt interior of a room for pretreatment, and carrying out the above-mentioned processing room, a receipt 
room, the receipt room for pretreatment, and the conveyance interior of a room as a predetermined gas ambient 
atmosphere as the description. 

[Claim 2] The conveyance processor according to claim 1 carry out constituting at the conveyance mechanical 
component which exposes a conveyance means to the conveyance interior of a room, and the above-mentioned 
conveyance room and the rise-and-fall mechanical component arranged in the drive interior of a room divided, 
arranging an airtight means intercept a conveyance room and a drive room when a conveyance mechanical 
component is maximum-exposed to the conveyance interior of a room between the above-mentioned 
conveyance mechanical component and a rise-and-fall mechanical component, and making the above- 
mentioned drive interior of a room different from the above-mentioned conveyance room to a predetermined 
gas ambient atmosphere as the description. 
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damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the conveyance processor which conveys processed objects, 

such as for example, a semi-conductor wafer, in the predetermined processing section. 

[0002] 

[Description of the Prior Art] The impurity installation equipment which generally introduces the thin film 
deposition system which forms a thin film on the surface of a wafer, the oxidation system which forms an oxide 
film, and an impurity in the manufacture process of a semi-conductor wafer (a wafer is told to below) is used. 
And the surface treatment equipment processed with a gas reaction and heating is used as equipment which 
forms these thin films, an oxide film, etc. 

[0003] In order to process a wafer conventionally using this kind of surface treatment equipment, after heat- 
treating with conveyance means, such as a conveyance arm, from the cassette which held the wafer of 
predetermined number of sheets by conveying a wafer to the processing interior of a room of drawing and 
surface treatment equipment, the wafer is taken out from the processing room. Moreover, in order to aim at 
improvement in processing efficiency, while arranging two or more surface treatment equipments, the 
conveyance means is arranged to the processing room of each surface treatment equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in this conventional kind of equipment, since it was 
conveying to the direct-processing interior of a room out of atmospheric air when conveying a processed object 
in the processing room of surface treatment equipment, the processed object was exposed into atmospheric air, 
air pollution of the processed object was carried out by adhesion of a contaminant, formation of the natural 
oxidation film, etc., and there was a possibility of causing the fall of the product yield. 
[0005] moreover, since it was necessary to also make a conveyance means into two or more need to two or 
more processing rooms, or to make the successive range of a conveyance means large when two or more 
processing rooms are prepared, while enlarging the installation tooth space, there was also a problem that 
equipment had to be enlarged. 

[0006] It aims at offering the conveyance processor which this invention was made in view of the above- 
mentioned situation, prevents the air pollution before processing of a processed object, and aims at 
improvement in the product yield, and enabled it to attain a deployment of an installation tooth space, and the 
miniaturization of equipment. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the conveyance processor of 
this invention The processing room which processes a processed object, the receipt room which contains a 
processed object, and the receipt room for pretreatment which contains the processed object pretreated, The 
conveyance room arranged through an airtight closing motion means between the above-mentioned processing 
room, a receipt room, and the receipt room for pretreatment, It is arranged in the above-mentioned conveyance 
interior of a room, a conveyance means to manage taking out and carrying in of the above-mentioned 
processing room, a receipt room, and the processed object of the receipt interior of a room for pretreatment is 
provided, and it carries out carrying out the above-mentioned processing room, a receipt room, the receipt room 
for pretreatment, and the conveyance interior of a room as a predetermined gas ambient atmosphere as the 
description. 

[0008] Although it will be easy to be the thing of the device of arbitration if the above-mentioned conveyance 
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means is arranged in the conveyance interior of a room and taking out and carrying in of a processing room, a 
receipt room, and the processed object of the receipt interior of a room for pretreatment are managed in this 
invention A conveyance means is preferably constituted from a conveyance mechanical component exposed to 
the conveyance interior of a room, and the above-mentioned conveyance room and the rise-and-fall mechanical 
component arranged in the drive interior of a room divided. Between the above-mentioned conveyance 
mechanical component and a rise-and-fall mechanical component It is better to arrange an airtight means to 
intercept a conveyance room and a drive room, when a conveyance mechanical component is maximum- 
exposed to the conveyance interior of a room, and to make the above-mentioned drive interior of a room into a 
predetermined gas ambient atmosphere apart from the above-mentioned conveyance room. 
[0009] 

[Function] According to the conveyance processor of this invention constituted as mentioned above, by making 
into a predetermined gas ambient atmosphere the receipt room, the receipt room for pretreatment, and the 
conveyance interior of a room which are connected through an airtight closing motion means, the processed 
object under unsettled and processing can be intercepted with atmospheric air, and can be protected from air 
pollution. Moreover, a processed object can be conveyed with one kind of conveyance means by arranging a 
conveyance room between a processing room, a receipt room, and the receipt room for pretreatment. Moreover, 
the rise-and-fall mechanical component of the drive interior of a room is made as for Lycium chinense to a 
vacuum ambient atmosphere at **** at a predetermined gas ambient atmosphere by making into a 
predetermined gas ambient atmosphere the drive interior of a room divided from a conveyance room apart from 
a conveyance room. 
[0010] 

[Example] The example of this invention is explained at a detail based on a drawing below. Here, the case 
where the conveyance processor of this invention is applied to the surface treatment equipment of a wafer is 
explained. 

[001 1] As for drawing 1 , the outline block diagram of the conveyance processor of this invention is shown, 
and, as for drawing 2 , that outline perspective view is shown. 

[0012] Two processing rooms la and lb where the conveyance processor of this invention processes the wafer 
W which is a processed object, It comes to provide two receipt room 2a which contains Wafer W, 2b, the 
receipt room 3 for pretreatment which contains the wafer W pretreated, and the conveyance room 4 arranged 
through the gate valve 5 which is an airtight closing motion means between the processing rooms la and lb, 
receipt room 2a, 2b, and the receipt room 3 for pretreatment. And in the conveyance room 4, a conveyance 
means 6 to manage taking out and carrying in of the wafer W in the processing rooms la and lb, receipt room 
2a, 2b, and the receipt room 3 for pretreatment is arranged. Moreover, inert gas, such as nitrogen (N2) gas and 
an argon (Ar), or the supply pipe 7 (N2 gas supply line is told to below) of mixed gas with these is conveyance 
minded [ the processing rooms la and lb, receipt room 2a, 2b, the receipt room 3 for pretreatment, and / 4 ], for 
example, respectively, and it is N2. While the source 8 of gas supply is connected, the vacuum pump 10 is 
connected through the exhaust pipe 9. In addition, bulbs 1 1 and 12 are arranged by the gas supply line 8 and the 
exhaust pipe 9, respectively. 

[0013] Receipt room 2a which holds Wafer W, and 2b come to provide gate valve 5a which opens and closes 
between external atmospheric-air ambient atmospheres, and the turntable 13 which rotates by the rolling 
mechanism which is not illustrated, and five wafer cassettes 14 are laid at equal intervals on the turntable 13 in 
the hoop direction. Thus, receipt room 2a constituted and 2b are N2 from the gas supply line 7 after 
decompressing to the predetermined degree of vacuum with the vacuum pump 10. It is N2 from the vent pipe 
which is not illustrated where gas is supplied. Gas is exhausted and it is always new N2. When gas circulates, 
the particle generated in receipt room 2a and 2b was discharged, and adhesion of particle to Wafer W is 
controlled. 

[0014] The conveyance means 6 arranged in the conveyance room 4 consists of a conveyance mechanical 
component 15 exposed in the conveyance room 4, and a rise-and-fall mechanical component 17 arranged in the 
conveyance room 4 and the drive room 16 divided, as shown in drawing 3 . In this case, the drive base 19 which 
goes up and down the upper part of the drive room 16 by the rise-and-fall motor 1 8 by which the conveyance 
mechanical component 15 is arranged in the drive room 16, 1st arm 22a which rotates horizontally with the 
drive motor 21 arranged through the airtight means 20 of a magnetic seal etc. in the drive base 19, It is formed 
by the multi-indirect conveyance arm robot which consists of wafer maintenance arm it is connected [ wafer / 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/15/2004 



Page 3 of 5 



point / of arm 22of ** 2nd it is connected / 22/ point / of 1st arm 22a / pivotable b, and 2nd arm 22b ] pivotable 
22c. Thus, the conveyance means 6 constituted is formed free [ a perpendicular direction (V), horizontal 
rotation (theta), and migration in the flexible direction (H) ] of the drive of the rise-and-fall motor 18 and a 
drive motor 21. In addition, although the drawing explained the case where wafer maintenance arm 22c was 
one, it is also possible to set spacing for wafer maintenance arm 22c suitably perpendicularly, and to prepare 
more than one (for example, five pieces) to it. Moreover, the movable block 23 has fixed in the lower limit 
section of the drive base 19, and this movable block 23 is screwed in the ball-thread shaft 25 arranged in 
parallel with a guide rail 24 while it is arranged possible [ sliding ] along with two guide rails 24 arranged 
perpendicularly in parallel in the drive room 16. And the ball-thread shaft 25 is connected with the rise-and-fall 
motor 18 through the transfer devices 26, such as a gear. Therefore, the ball-thread shaft 25 rotates through the 
transfer device 26 by the drive of the rise-and-fall motor 18, and the drive base 19 and the conveyance 
mechanical component 15 go up and down through the movable block 23 with rotation of the ball-thread shaft 
25. 

[0015] Moreover, the tie-down plate 28 is arranged in the upper part of the movable block 23 of the drive base 
1 9 through the accordion tube 27 made from the stainless steel for buffer prevention, and the top face of this tie- 
down plate 28 is equipped with O ring 29 which is an airtight means to contact the circumference inferior 
surface of tongue of up opening of the drive room 16. Therefore, when the drive base 19 moves to the topmost 
part by the drive of the rise-and-fall motor 18, and O ring 29 contacts the up inferior surface of tongue of the 
drive room 16, the conveyance room 4 is divided by the airtight condition in the drive room 16. 
[0016] Furthermore, N2 [ different from the gas supply line 7 connected to the drive room 16 constituted as 
mentioned above at the conveyance room 4 ] Gas supply line 7a is minded and it is N2. While source-of-supply 
8a is connected, a vent pipe 30 is connected, and for the conveyance room 4, the inside of the drive room 16 is 
N2 by the gas supply system of another network. It sets in a gas ambient atmosphere. 
[0017] As mentioned above, it is not necessary to make into vacuums a drive system 18, i.e., the rise-and-fall 
motor, an encoder which is not illustrated of the rise-and-fall mechanical component 17, and the thing for usual 
atmospheric air can be used by carrying out separation formation of the conveyance means 6 at the conveyance 
mechanical component 15 and the rise-and-fall mechanical component 17. Moreover, N2 where the conveyance 
mechanical component 15 is maximum-exposed in the conveyance room 4, after making the inside of the 
conveyance room 4 into a vacua Since gas can be supplied, it is little N2. The oxygen (02) concentration in the 
conveyance room 4 can be fallen by use of gas. 

[0018] The surface treatment equipment 40 which heat-treats to coincidence two or more wafers W which the 
above-mentioned processing rooms la and lb came to arrange in the interior the wafer boat 31 which goes up 
and down Wafer W, and were held by the wafer boat 31 above the processing rooms la and lb is carried. In this 
case, the ramp 33 which it can go up and down with the drive which is not illustrated to a pedestal 32 as a wafer 
boat 31 is shown in drawing 4 , The rotor plate 34 bearing of the rotation of is made free by the rolling 
mechanism which is not illustrated on this ramp 33, It consists of a heat insulating mould 35 laid pivotable on 
this rotor plate 34, and four stanchions 36 set up above a heat insulating mould 35, and by the retention groove 
(not shown) of spacing, such as having been prepared in the opposite side face of each strut 36, two or more 
wafers W can be set and spacing can be held now. 

[0019] As surface treatment equipment 40 is shown in drawing 5 , the principal part consists of reaction 
containers 43 which consist of a container liner 41 made from a quartz which sets spacing suitably in the shape 
of a said alignment, and is arranged, and an outer case 42 made from a quartz. Moreover, the outer case 42 and 
the container liner 41 are held in that lower limit with the tubed manifold 45 formed by stainless steel etc., 
respectively, and this manifold 45 is being fixed with the base plate which is not illustrated. Opening of the 
lower limit section of a manifold 45 is opened and closed in the ramp 33 of the above-mentioned wafer boat 31. 
Moreover, the injector 46 is airtightly inserted into the reaction container 43 from the side face of a manifold 
45, and inner one end of this manifold 45 was crooked in the shape of L character, and is perpendicularly 
extended towards the upper part inside the container liner 41. Disilane (CiH2 C12) gas and ammonia gas (NH3) 
which are gas for C VD from the source of gas supply (not shown) connected to the outer edge side of an 
injector 46 It is supplied in the reaction container 43 from effluence-of-gas opening 46a. The raw gas with 
which processing was presented within the reaction container 43 is discharged outside from the exhaust air way 
47 established in the side face of a manifold 45. 

[0020] On the other hand, the pre-treatment equipments 50, such as a washing station, are connected with the 
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receipt room 3 for pretreatment through the gate valve 5. In this receipt room 3 for pretreatment, the wafer 
temporary attaching part 37 which carries out the temporary receipt of the required wafer W of pretreatment is 
arranged. This wafer temporary attaching part 37 can carry out temporary maintenance of the wafer W at the 
retention groove 39 which set regular intervals to the wall with which it comes to lay the rectangle frame-like 
buffer cassette 38 in ramp 33a which can go up and down freely with the drive which is not illustrated to 
pedestal 32a, and the buffer cassette 38 counters, and was prepared in it, as shown in drawing 6 . Therefore, 
where temporary maintenance of the wafer W conveyed with the conveyance means 6 is carried out at the 
buffer cassette 38, Wafer W can be held with the conveyance arm 51 by the side of a pre-treatment equipment 
50, it can convey to a pre-treatment equipment, and batch processing and sheet processing can be changed in the 
receipt room 3 for pretreatment. 

[0021] Next, the actuation mode of the conveyance processor of this invention is explained with reference to 
drawing 1 . 

[0022] ** an example 1 - N2 after operating a vacuum pump 10 and first making the inside of receipt room 2a, 
2b, the conveyance room 4, the processing rooms la and lb, and the receipt room 3 for pretreatment into a 
vacua on the occasion of use each interior of a room from the source 8 of gas supply ~ N2 gas — supplying — 
each interior of a room — N2 It is made a gas ambient atmosphere. Under the present circumstances, the 
conveyance mechanical component 15 of the conveyance means 6 arranged in the conveyance room 4 is moved 
to the best location, the drive room 1 6 and the conveyance room 4 are intercepted with O ring 29, and it is N2 of 
another network in the drive room 16. Source of gas supply 8a to N2 The inside of the drive room 16 is also N2 
by supplying gas. It is made a gas ambient atmosphere and is 02 of each **. Concentration is reduced. 
[0023] Next, the gate valve 5 between 1st receipt room 2a and the conveyance room 4 opens wide. After 
receiving Wafer W from the inside of the wafer cassette 14 by which wafer maintenance arm 22c of the 
conveyance means 6 inserted into receipt room 2a, and was contained in receipt room 2a, the gate valve 5 
between the conveyance room 4 and 1st processing room la opens wide. Wafer maintenance arm 22c inserts 
into 1st processing room la, and a wafer is delivered to the wafer boat 31 in 1st processing room la. 
[0024] Thus, predetermined processing is performed, after the gate valve 5 between the conveyance room 4 and 
1st processing room la closing, and a wafer boat's 31 going up, after delivering the wafer W of predetermined 
number of sheets to a wafer boat 31, and inserting into the reaction container 43 of the 1st surface-preparation 
equipment 40 and intercepting the reaction container 43 and 1st processing room la with the ramp 33 of a wafer 
boat 31 . While performing surface treatment of Wafer W in the 1st surface treatment equipment 40, it is also 
possible to deliver the wafer W in 2nd receipt room 2b to the wafer boat 31 in 2nd processing room lb, and to 
process Wafer W with the 2nd surface treatment equipment 40 like the above with the conveyance means 6. 
[0025] After descending a wafer boat 31 from the reaction container 43 after the surface preparation of Wafer 
W is completed, and moving into 1st processing room la, by actuation contrary to the above-mentioned, the 
wafer [ finishing / processing ] W is delivered to the wafer cassette 14 in 1st receipt room 2a, and processing of 
Wafer W is completed. Moreover, the wafer [ finishing / processing of 2nd processing room lb / similarly ] W 
is received and passed to the wafer cassette 14 of 2nd receipt room 2b. 

[0026] ** N2 after carrying out vacuum suction of each ** like the example 2 above-mentioned example 1 Gas 
is supplied and it is each interior of a room N2 It considers as a gas ambient atmosphere. And the wafer W 
received from receipt room 2a and 2b by the conveyance means 6 is conveyed in the receipt room 3 for 
pretreatment, and particle, natural oxidation film, etc. which conveyed the wafer W by which temporary 
maintenance was carried out at the buffer cassette 38 of the receipt room 3 for pretreatment to the pre-treatment 
equipment 50, and adhered to Wafer W are removed. 

[0027] After delivering the wafer W to which pretreatment was performed by the pre-treatment equipment 50 to 
the wafer boat 31 of the processing rooms la and lb like the above-mentioned example 1 and carrying out 
surface treatment with surface treatment equipment 40, it delivers to receipt room 2a and the wafer cassette 14 
of 2b, and processing of Wafer W is completed. 

[0028] ** Although the example 3 above-mentioned examples 1 and 2 explained the case where conveyed the 
wafer W taken out from receipt room 2a or 2b to one processing room la or lb, and it processed with surface 
treatment equipment 40, it is also possible to perform surface treatment of a different class continuously. 
[0029] That is, surface treatment is carried out, for example with the 1st surface treatment equipment 40, after 
receiving the wafer W set to 1st processing room la with the conveyance means 6, it can convey in 2nd 
processing room lb, and the 2nd surface treatment equipment 40 can perform surface treatment. In this case, 
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what is necessary is to often convey the 1st surface treatment equipment 40 and the 2nd surface treatment 
equipment 40 in the receipt room 3 for pretreatment, when pretreatment of Wafer W is required even if reverse, 
and just to convey Wafer W in the 1st or processing room lof ** 2nd a, and lb, after pretreating. 
[0030] In addition, although the above-mentioned example explained the case where two processing rooms la 
and lb, two receipt room 2a, 2b, and one receipt room 3 for pretreatment were arranged in the perimeter 
centering on the conveyance room 4 You may be the structure which did not necessarily have to consider as 
such arrangement structure and arranged one processing room la or lb, receipt room 2a, or 2b in the perimeter 
of the conveyance room 4 at least. 

[0031] Although the above-mentioned example explained the case where a processed object was a semi- 
conductor wafer, a processed object is not necessarily restricted to a semi-conductor wafer, and conveyance 
processing can be similarly carried out about for example, not a thing but a LCD substrate or a printed circuit 
board, a photo mask, a ceramic substrate, and a compact disk. 
[0032] 

[Effect of the Invention] Since it is constituted as mentioned above according to the conveyance processor of 
this invention as explained above, the following effectiveness is acquired. 

[0033] 1) Since the receipt room, the receipt room for pretreatment, and the conveyance interior of a room 
which are connected through an airtight closing motion means are made into a predetermined gas ambient 
atmosphere according to the conveyance processor according to claim 1, while being able to intercept the 
processed object under unsettled and processing with atmospheric air and being able to protect it from air 
pollution, improvement in the product yield can be aimed at. Moreover, since a conveyance room is arranged 
between a processing room, a receipt room, and the receipt room for pretreatment, with one kind of conveyance 
means, a processed object can be conveyed and a deployment of an installation tooth space and the 
miniaturization of equipment can be attained. 

[0034] 2) Since the drive interior of a room divided from a conveyance room is made into a predetermined gas 
ambient atmosphere apart from a conveyance room according to the conveyance processor according to claim 2, 
the rise-and-fall mechanical component of the drive interior of a room is made as for Lycium chinense to a 
vacuum ambient atmosphere in a predetermined gas ambient atmosphere at ****, and low-cost-izing of a 
configuration member and reduction-ization of consumption capacity can be attained. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the conveyance processor which conveys processed objects, 
such as for example, a semi-conductor wafer, in the predetermined processing section. 
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PRIOR ART 



[Description of the Prior Art] The impurity installation equipment which generally introduces the thin film 
deposition system which forms a thin film on the surface of a wafer, the oxidation system which forms an oxide 
film, and an impurity in the manufacture process of a semi-conductor wafer (a wafer is told to below) is used. 
And the surface treatment equipment processed with a gas reaction and heating is used as equipment which 
forms these thin films, an oxide film, etc. 

[0003] In order to process a wafer conventionally using this kind of surface treatment equipment, after heat- 
treating with conveyance means, such as a conveyance arm, from the cassette which held the wafer of 
predetermined number of sheets by conveying a wafer to the processing interior of a room of drawing and 
surface treatment equipment, the wafer is taken out from the processing room. Moreover, in order to aim at 
improvement in processing efficiency, while arranging two or more surface treatment equipments, the 
conveyance means is arranged to the processing room of each surface treatment equipment. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since it is constituted as mentioned above according to the conveyance processor of 
this invention as explained above, the following effectiveness is acquired. 

[0033] 1) Since the receipt room, the receipt room for pretreatment, and the conveyance interior of a room 
which are connected through an airtight closing motion means are made into a predetermined gas ambient 
atmosphere according to the conveyance processor according to claim 1, while being able to intercept the 
processed object under unsettled and processing with atmospheric air and being able to protect it from air 
pollution, improvement in the product yield can be aimed at. Moreover, since a conveyance room is arranged 
between a processing room, a receipt room, and the receipt room for pretreatment, with one kind of conveyance 
means, a processed object can be conveyed and a deployment of an installation tooth space and the 
miniaturization of equipment can be attained. 

[0034] 2) Since the drive interior of a room divided from a conveyance room is made into a predetermined gas 
ambient atmosphere apart from a conveyance room according to the conveyance processor according to claim 2, 
the rise-and-fall mechanical component of the drive interior of a room is made as for Lycium chinense to a 
vacuum ambient atmosphere in a predetermined gas ambient atmosphere at ****, and low-cost-izing of a 
configuration member and reduction-ization of consumption capacity can be attained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in this conventional kind of equipment, since it was 
conveying to the direct-processing interior of a room out of atmospheric air when conveying a processed object 
in the processing room of surface treatment equipment, the processed object was exposed into atmospheric air, 
air pollution of the processed object was carried out by adhesion of a contaminant, formation of the natural 
oxidation film, etc., and there was a possibility of causing the fall of the product yield. 
[0005] moreover, since it was necessary to also make a conveyance means into two or more need to two or 
more processing rooms, or to make the successive range of a conveyance means large when two or more 
processing rooms are prepared, while enlarging the installation tooth space, there was also a problem that 
equipment had to be enlarged. 

[0006] It aims at offering the conveyance processor which this invention was made in view of the above- 
mentioned situation, prevents the air pollution before processing of a processed object, and aims at 
improvement in the product yield, and enabled it to attain a deployment of an installation tooth space, and the 
miniaturization of equipment. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the conveyance processor of 
this invention The processing room which processes a processed object, the receipt room which contains a 
processed object, and the receipt room for pretreatment which contains the processed object pretreated, The 
conveyance room arranged through an airtight closing motion means between the above-mentioned processing 
room, a receipt room, and the receipt room for pretreatment, It is arranged in the above-mentioned conveyance 
interior of a room, a conveyance means to manage taking out and carrying in of the above-mentioned 
processing room, a receipt room, and the processed object of the receipt interior of a room for pretreatment is 
provided, and it carries out carrying out the above-mentioned processing room, a receipt room, the receipt room 
for pretreatment, and the conveyance interior of a room as a predetermined gas ambient atmosphere as the 
description. 

[0008] Although it will be easy to be the thing of the device of arbitration if the above-mentioned conveyance 
means is arranged in the conveyance interior of a room and taking out and carrying in of a processing room, a 
receipt room, and the processed object of the receipt interior of a room for pretreatment are managed in this' 
invention A conveyance means is preferably constituted from a conveyance mechanical component exposed to 
the conveyance interior of a room, and the above-mentioned conveyance room and the rise-and-fall mechanical 
component arranged in the drive interior of a room divided. Between the above-mentioned conveyance 
mechanical component and a rise-and-fall mechanical component It is better to arrange an airtight means to 
intercept a conveyance room and a drive room, when a conveyance mechanical component is maximum- 
exposed to the conveyance interior of a room, and to make the above-mentioned drive interior of a room into a 
predetermined gas ambient atmosphere apart from the above-mentioned conveyance room. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/15/2004 



* NOTICES * 



Page 1 of 1 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] According to the conveyance processor of this invention constituted as mentioned above, by making 
into a predetermined gas ambient atmosphere the receipt room, the receipt room for pretreatment, and the 
conveyance interior of a room which are connected through an airtight closing motion means, the processed 
object under unsettled and processing can be intercepted with atmospheric air, and can be protected from air 
pollution. Moreover, a processed object can be conveyed with one kind of conveyance means by arranging a 
conveyance room between a processing room, a receipt room, and the receipt room for pretreatment. Moreover, 
the rise-and-fall mechanical component of the drive interior of a room is made as for Lycium chinense to a 
vacuum ambient atmosphere at **** at a predetermined gas ambient atmosphere by making into a 
predetermined gas ambient atmosphere the drive interior of a room divided from a conveyance room apart from 
a conveyance room. " 
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EXAMPLE 



[Example] The example of this invention is explained at a detail based on a drawing below. Here, the case 
where the conveyance processor of this invention is applied to the surface treatment equipment of a wafer is 
explained. 

[001 1] As for drawing 1 , the outline block diagram of the conveyance processor of this invention is shown, 
and, as for drawing 2 , that outline perspective view is shown. 

[0012] Two processing rooms la and lb where the conveyance processor of this invention processes the wafer 
W which is a processed object, It comes to provide two receipt room 2a which contains Wafer W, 2b, the 
receipt room 3 for pretreatment which contains the wafer W pretreated, and the conveyance room 4 arranged 
through the gate valve 5 which is an airtight closing motion means between the processing rooms la and lb, 
receipt room 2a, 2b, and the receipt room 3 for pretreatment. And in the conveyance room 4, a conveyance 
means 6 to manage taking out and carrying in of the wafer W in the processing rooms la and lb, receipt room 
2a, 2b, and the receipt room 3 for pretreatment is arranged. Moreover, inert gas, such as nitrogen (N2) gas and 
an argon (Ar), or the supply pipe 7 (N2 gas supply line is told to below) of mixed gas with these is conveyance 
minded [ the processing rooms la and lb, receipt room 2a, 2b, the receipt room 3 for pretreatment, and / 4 ], for 
example, respectively, and it is N2. While the source 8 of gas supply is connected, the vacuum pump 10 is 
connected through the exhaust pipe 9. In addition, bulbs 1 1 and 12 are arranged by the gas supply line 8 and the 
exhaust pipe 9, respectively. 

[0013] Receipt room 2a which holds Wafer W, and 2b come to provide gate valve 5a which opens and closes 
between external atmospheric-air ambient atmospheres, and the turntable 13 which rotates by the rolling 
mechanism which is not illustrated, and five wafer cassettes 14 are laid at equal intervals on the turntable 13 in 
the hoop direction. Thus, receipt room 2a constituted and 2b are N2 from the gas supply line 7 after 
decompressing to the predetermined degree of vacuum with the vacuum pump 10. It is N2 from the vent pipe 
which is not illustrated where gas is supplied. Gas is exhausted and it is always new N2. When gas circulates, 
the particle generated in receipt room 2a and 2b was discharged, and adhesion of particle to Wafer W is 
controlled. 

[0014] The conveyance means 6 arranged in the conveyance room 4 consists of a conveyance mechanical 
component 15 exposed in the conveyance room 4, and a rise-and-fall mechanical component 17 arranged in the 
conveyance room 4 and the drive room 16 divided, as shown in drawing 3 . In this case, the drive base 19 which 
goes up and down the upper part of the drive room 16 by the rise-and-fall motor 18 by which the conveyance 
mechanical component 15 is arranged in the drive room 16, 1st arm 22a which rotates horizontally with the 
drive motor 21 arranged through the airtight means 20 of a magnetic seal etc. in the drive base 19, It is formed 
by the multi-indirect conveyance arm robot which consists of wafer maintenance arm it is connected [ wafer / 
point / of arm 22of ** 2nd it is connected / 22/ point / of 1st arm 22a / pivotable b, and 2nd arm 22b ] pivotable 
22c. Thus, the conveyance means 6 constituted is formed free [ a perpendicular direction (V), horizontal 
rotation (theta), and migration in the flexible direction (H) ] of the drive of the rise-and-fall motor 18 and a 
drive motor 21. In addition, although the drawing explained the case where wafer maintenance arm 22c was 
one, it is also possible to set spacing for wafer maintenance arm 22c suitably perpendicularly, and to prepare 
more than one (for example, five pieces) to it. Moreover, the movable block 23 has fixed in the lower limit 
section of the drive base 19, and this movable block 23 is screwed in the ball-thread shaft 25 arranged in 
parallel with a guide rail 24 while it is arranged possible [ sliding ] along with two guide rails 24 arranged 
perpendicularly in parallel in the drive room 16. And the ball-thread shaft 25 is connected with the rise-and-fall 
motor 18 through the transfer devices 26, such as a gear. Therefore, the ball-thread shaft 25 rotates through the 
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transfer device 26 by the drive of the rise-and-fall motor 18, and the drive base 19 and the conveyance 
mechanical component 15 go up and down through the movable block 23 with rotation of the ball-thread shaft 
25. 

[0015] Moreover, the tie-down plate 28 is arranged in the upper part of the movable block 23 of the drive base 
19 through the accordion tube 27 made from the stainless steel for buffer prevention, and the top face of this tie- 
down plate 28 is equipped with O ring 29 which is an airtight means to contact the circumference inferior 
surface of tongue of up opening of the drive room 16. Therefore, when the drive base 19 moves to the topmost 
part by the drive of the rise-and-fall motor 18, and O ring 29 contacts the up inferior surface of tongue of the 
drive room 16, the conveyance room 4 is divided by the airtight condition in the drive room 16. 
[0016] Furthermore, N2 [ different from the gas supply line 7 connected to the drive room 16 constituted as 
mentioned above at the conveyance room 4 ] Gas supply line 7a is minded and it is N2. While source-of-supply 
8a is connected, a vent pipe 30 is connected, and for the conveyance room 4, the inside of the drive room 16 is 
N2 by the gas supply system of another network. It sets in a gas ambient atmosphere. 
[0017] As mentioned above, it is not necessary to make into vacuums a drive system 18, i.e., the rise-and-fall 
motor, an encoder which is not illustrated of the rise-and-fall mechanical component 17, and the thing for usual 
atmospheric air can be used by carrying out separation formation of the conveyance means 6 at the conveyance 
mechanical component 15 and the rise-and-fall mechanical component 17. Moreover, N2 where the conveyance 
mechanical component 15 is maximum-exposed in the conveyance room 4, after making the inside of the 
conveyance room 4 into a vacua Since gas can be supplied, it is little N2. The oxygen (02) concentration in the 
conveyance room 4 can be fallen by use of gas. 

[0018] The surface treatment equipment 40 which heat-treats to coincidence two or more wafers W which the 
above-mentioned processing rooms la and lb came to arrange in the interior the wafer boat 31 which goes up 
and down Wafer W, and were held by the wafer boat 31 above the processing rooms la and lb is carried. In this 
case, the ramp 33 which it can go up and down with the drive which is not illustrated to a pedestal 32 as a wafer 
boat 31 is shown in drawing 4 , The rotor plate 34 bearing of the rotation of is made free by the rolling 
mechanism which is not illustrated on this ramp 33, It consists of a heat insulating mould 35 laid pivotable on 
this rotor plate 34, and four stanchions 36 set up above a heat insulating mould 35, and by the retention groove 
(not shown) of spacing, such as having been prepared in the opposite side face of each strut 36, two or more 
wafers W can be set and spacing can be held now. 

[0019] As surface treatment equipment 40 is shown in drawing 5 , the principal part consists of reaction 
containers 43 which consist of a container liner 41 made from a quartz which sets spacing suitably in the shape 
of a said alignment, and is arranged, and an outer case 42 made from a quartz. Moreover, the outer case 42 and 
the container liner 41 are held in that lower limit with the tubed manifold 45 formed by stainless steel etc., 
respectively, and this manifold 45 is being fixed with the base plate which is not illustrated. Opening of the 
lower limit section of a manifold 45 is opened and closed in the ramp 33 of the above-mentioned wafer boat 31. 
Moreover, the injector 46 is airtightly inserted into the reaction container 43 from the side face of a manifold 
45, and inner one end of this manifold 45 was crooked in the shape of L character, and is perpendicularly 
extended towards the upper part inside the container liner 41. Disilane (CiH2 C12) gas and ammonia gas (NH3) 
which are gas for CVD from the source of gas supply (not shown) connected to the outer edge side of an 
injector 46 It is supplied in the reaction container 43 from effluence-of-gas opening 46a. The raw gas with 
which processing was presented within the reaction container 43 is discharged outside from the exhaust air way 
47 established in the side face of a manifold 45. 

[0020] On the other hand, the pre-treatment equipments 50, such as a washing station, are connected with the 
receipt room 3 for pretreatment through the gate valve 5. In this receipt room 3 for pretreatment, the wafer 
temporary attaching part 37 which carries out the temporary receipt of the required wafer W of pretreatment is 
arranged. This wafer temporary attaching part 37 can carry out temporary maintenance of the wafer W at the 
retention groove 39 which set regular intervals to the wall with which it comes to lay the rectangle frame-like 
buffer cassette 38 in ramp 33a which can go up and down freely with the drive which is not illustrated to 
pedestal 32a, and the buffer cassette 38 counters, and was prepared in it, as shown in drawing 6 . Therefore, 
where temporary maintenance of the wafer W conveyed with the conveyance means 6 is carried out at the 
buffer cassette 38, Wafer W can be held with the conveyance arm 51 by the side of a pre-treatment equipment 
50, it can convey to a pre-treatment equipment, and batch processing and sheet processing can be changed in the 
receipt room 3 for pretreatment. 
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[0021] Next, the actuation mode of the conveyance processor of this invention is explained with reference to 
drawing 1 . 

[0022] ** an example 1 - N2 after operating a vacuum pump 10 and first making the inside of receipt room 2a, 
2b, the conveyance room 4, the processing rooms la and lb, and the receipt room 3 for pretreatment into a 
vacua on the occasion of use each interior of a room from the source 8 of gas supply - N2 gas - supplying - 
each interior of a room ~ N2 It is made a gas ambient atmosphere. Under the present circumstances, the 
conveyance mechanical component 15 of the conveyance means 6 arranged in the conveyance room 4 is moved 
to the best location, the drive room 16 and the conveyance room 4 are intercepted with O ring 29, and it is N2 of 
another network in the drive room 16. Source of gas supply 8a to N2 The inside of the drive room 16 is also N2 
by supplying gas. It is made a gas ambient atmosphere and is 02 of each **. Concentration is reduced. 
[0023] Next, the gate valve 5 between 1st receipt room 2a and the conveyance room 4 opens wide. After 
receiving Wafer W from the inside of the wafer cassette 14 by which wafer maintenance arm 22c of the 
conveyance means 6 inserted into receipt room 2a, and was contained in receipt room 2a, the gate valve 5 
between the conveyance room 4 and 1st processing room la opens wide. Wafer maintenance arm 22c inserts 
into 1st processing room la, and a wafer is delivered to the wafer boat 31 in 1st processing room la. 
[0024] Thus, predetermined processing is performed, after the gate valve 5 between the conveyance room 4 and 
1st processing room la closing, and a wafer boat f s 31 going up, after delivering the wafer W of predetermined 
number of sheets to a wafer boat 31, and inserting into the reaction container 43 of the 1st surface-preparation 
equipment 40 and intercepting the reaction container 43 and 1st processing room la with the ramp 33 of a wafer 
boat 31. While performing surface treatment of Wafer W in the 1st surface treatment equipment 40, it is also 
possible to deliver the wafer W in 2nd receipt room 2b to the wafer boat 31 in 2nd processing room lb, and to 
process Wafer W with the 2nd surface treatment equipment 40 like the above with the conveyance means 6. 
[0025] After descending a wafer boat 3 1 from the reaction container 43 after the surface preparation of Wafer 
W is completed, and moving into 1st processing room la, by actuation contrary to the above-mentioned, the 
wafer [ finishing / processing ] W is delivered to the wafer cassette 14 in 1st receipt room 2a, and processing of 
Wafer W is completed. Moreover, the wafer [ finishing / processing of 2nd processing room lb / similarly ] W 
is received and passed to the wafer cassette 14 of 2nd receipt room 2b. 

[0026] ** N2 after carrying out vacuum suction of each ** like the example 2 above-mentioned example 1 Gas 
is supplied and it is each interior of a room N2 It considers as a gas ambient atmosphere. And the wafer W 
received from receipt room 2a and 2b by the conveyance means 6 is conveyed in the receipt room 3 for 
pretreatment, and particle, natural oxidation film, etc. which conveyed the wafer W by which temporary 
maintenance was carried out at the buffer cassette 38 of the receipt room 3 for pretreatment to the pre-treatment 
equipment 50, and adhered to Wafer W are removed. 

[0027] After delivering the wafer W to which pretreatment was performed by the pre-treatment equipment 50 to 
the wafer boat 31 of the processing rooms la and lb like the above-mentioned example 1 and carrying out 
surface treatment with surface treatment equipment 40, it delivers to receipt room 2a and the wafer cassette 14 
of 2b, and processing of Wafer W is completed. 

[0028] ** Although the example 3 above-mentioned examples 1 and 2 explained the case where conveyed the 
wafer W taken out from receipt room 2a or 2b to one processing room la or lb, and it processed with surface 
treatment equipment 40, it is also possible to perform surface treatment of a different class continuously. 
[0029] That is, surface treatment is carried out, for example with the 1st surface treatment equipment 40, after 
receiving the wafer W set to 1st processing room la with the conveyance means 6, it can convey in 2nd 
processing room lb, and the 2nd surface treatment equipment 40 can perform surface treatment. In this case, 
what is necessary is to often convey the 1st surface treatment equipment 40 and the 2nd surface treatment 
equipment 40 in the receipt room 3 for pretreatment, when pretreatment of Wafer W is required even if reverse, 
and just to convey Wafer W in the 1st or processing room lof ** 2nd a, and lb, after pretreating. 
[0030] In addition, although the above-mentioned example explained the case where two processing rooms la 
and lb, two receipt room 2a, 2b, and one receipt room 3 for pretreatment were arranged in the perimeter 
centering on the conveyance room 4 You may be the structure which did not necessarily have to consider as 
such arrangement structure and arranged one processing room la or lb, receipt room 2a, or 2b in the perimeter 
of the conveyance room 4 at least. 

[0031] Although the above-mentioned example explained the case where a processed object was a semi- 
conductor wafer, a processed object is not necessarily restricted to a semi-conductor wafer, and conveyance 
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. processing can be similarly carried out about for example, not a thing but a LCD substrate or a printed circuit 
board, a photo mask, a ceramic substrate, and a compact disk. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the outline block diagram of the conveyance processor of this invention. 
[Drawing J2] It is the outline perspective view of the conveyance processor of this invention. 
[Drawing 3] It is the sectional view showing the conveyance means in this invention. 

[DrawingjjJ It is the outline perspective view showing the wafer boat and conveyance means in this invention. 
[Drawing_5J It is the sectional view showing the heat treating furnace in this invention. 

[Drawingj6] It is the outline perspective view showing the installation base of the pretreatment receipt room in 

this invention. 

[Description of Notations] 

W Semi-conductor wafer (processed object) 

la, lb Processing room 

2a, 2b Receipt room 

3 Receipt Room for Pretreatment 

4 Conveyance Room 

5 Gate Valve (Airtight Closing Motion Means) 

6 Conveyance Means 

7 7a N2 Gas supply line 

8 8a N2 Source of gas supply 
10 Vacuum Pump 

15 Conveyance Mechanical Component 

16 Drive Room 

17 Rise-and-Fall Mechanical Component 
29 0 Ring (Airtight Means) 

40 Surface Treatment Equipment 
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DRAWINGS 




[Drawing 1] 
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[Drawing 6] 




[Drawing 5] 
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Abstract of JP6151558 

PURPOSE:To prevent air pollution before the 
processing of a processed body, to improve a 
product yield, and to achieve the effective 
utilization of an installation space and the 
miniaturization of a transfer processing device. 

CONSTITUTION:Processing chambers 1a and 
1b, storage chambers 2a and 2b, and a pre- 
processing storage chamber 3 are disposed 
around a transfer chamber 4 via gate valves 5. 
A transfer means 6 is disposed in the transfer 
chamber 4 for managing the transfer of a 
wafer W from and into the processing 
chambers 1a and 1b, the storage chambers 2a 
and 2b and the pre-processing storage 
chamber 3. An N2 gas supply source 8 is 
connected respectively to the processing 
chambers 1a and 1b, the storage chambers 2a 
and 2b, the pre- processing chamber 3 and the 
transfer chamber 4 via an N2 gas supply pipe 
7. Also, a vacuum pump 10 is connected to 
them via an exhaust pipe 9. Thereby, the 
processing chambers 1a and 1b, the storage 
chambers 2a and 2b, the pre- processing 
chamber 3 and the transfer chamber 4 are 
filled with an atmosphere of N2 gas, and 
hence it is possible to prevent the adhesion of 
a natural oxide film and particles to the surface 
of the wafer W in a non-processed state or 
while it is being processed. 
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»«aa«ll^l^Brt«Jf*©#xaafti:r* 

[0008] c©aat*nT. ±E»si#att*2ia 
fiicE^snr. Mas. Kttm&txtsfflaffliRttSrt 

iiiT*aaa»aBt. ±E«2i££fcii3nsKi!!grt 
jmvAff&ene. ttamM«Kaai«]&aamb 
*»^±EKftart*±E«aatfflJcaa*x#Hftc 

[0 009] 

[£JR] ±£©<fc5lr«lfc$n£C©&9!©JRaS!i8g 

a? Bic^na. aaan^ae^i/TifcitettsaM*. 
MsaaffliR»iSRr;aaS[*i&n?fs©^x#Hft£-r5 
cticio, ^jaasy«ia«f©ttffia»€:^fita»f 
LTaaaafr&awracfciPTtft. *&. aaa 
ansa, «*ttftcmaaaKittaH£EB'r« 
c <t \z «t o . i tttafta¥sc£? Tttoseafta 

Srt t ftS* & MCffi£*f X2BA£T« C «fc 0 . 

40 [0010] 

[*»«] KTK£©8E©*KW«:Bffifc*^T»« 

cawr*. ^wTia. coxneftaaaRRt^x 
A©3waaBRcaa i,fcaafc^i»TKwr*. 
[OOH301 «^©aw©»2ifflaaa©«i6aa 

0. H2tt-€-©«»ftaH*t*SnTV»*. 
[0 0 12] caRRORgRRRRtt. ssaaftTfe 
S£x/\WiMSS-f£>2^©S!lg£l a, lbt, $X 

Aw«:C!ttt*2-3©a«a2a. 2bt. mms* 
s9xAw*«*w*a»i«aitt63i. ^ffiura^ 
» «T»*y-h/x/u^5e*LT«aaia. ib, a 
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•&»j£S4 tfcJUBLTfc*. *LX> »£E4rtK 
». fflSEl a. 1 b. CUM 2 a. 2 bRtflfoiSgffi 
«iffi£3rt©<}XAW©«tii • »ASS]*«{SI*g;6*i 
IBSStlTH*. jaaSla. lb, 4SWE2 
a, 2 b, BHffigffliKffl&3Xtf«g£4l;:tt. *tvf 
nfllASE* (N2 ) 7^> (Ar) £©*« 

N2 ^xtti&etv^) &^utn2 a^mmsm 
t&tvvwi i. 1 2*5gBsanT^5. 

[0 0 13] 9XAW£iRg-f*JRilfl£ 2 a, 2btt, 
9V®<r>-k%Mm%iL<r>WZWWt%y-Y->V\,7S a 
B*Lfc^®C«at:<kt>TIIIG-r**->x-:/ 
;H 3i£fcfliLT&l3> ^->x-^;H 3±Ctt. 
flAtf 5B©<i7XA*j*y h 1 4tfM#fflC*nilli:* 
BSttT-V>*. r(0,J:5tr«l*Sn*itZttS2 a. 2 b 

«LttV»aft*J:DN2 Sf^«»ftL.Tim*r&&N2 
»X«i«aan4i:ilCJ:-3T. <Ki!ftE2a, 2brtC 

[0 0 14] »si^4rtirisfi:sn5»M#a6«, 0 

3tZ*?£5\Z, Ki£l4rtlc»fflT*iR3£BliSn 5 
i, «2IS4tKHSn5H»S16l«ifcEKSn*# 
KBASl 7 fcT4PI«anTV>*. £©«-£, «2£E» 

881 5 ». mw&i BrtfceK*nsj»*-*i sic 

JroTEKSl 6®±tiejFIEr«EnSBl 9i. « 
S6S881 9rtfc««5«— ;MJ©jMf¥E2 Ot^LTE 
KiStVSEE*-* 2 1 fcioT/M^GJCEean* 
S£l©7-A2 2ai> mi©7-A2 2 aOftEBC 
laIERltllca»*naS2©7-A2 2bt, H2©7 
-A 2 2 b©it«»lCRenIECE»$tl4l>XA«J$ 
7-A2 2 c t*»&*S*ra»E27-An#5/ hKT 

WEE-*! 8RlflHEfc-*2 lOEEfcioTSE 

(v) t*¥^iRj©@e («) Kcnntsn <h> 
c#»BEc»*snTn*. asTtt^xAff 

87-A2 2 cifil o©«-&lCO^TRWUfc*«, £x 
Afff$7-A 2 2 c eSE£AfcS£nR£*fr>TEft 

g? 1 9 ©TEBCTOfc^n * 2 3 *«H»«nT6 9 , 
zomWifay>;2 3\t, BEEl 6 (*Il:Sii^|6]IC¥ 
ff ICKKS ft* 2 *©*-f K 2 4 KKH T«»E 
fleCEttSn«&#K:. #-f FU-A^&WfcEE 

$n4#-;p*3Utt2 5tr«^$nTn*. -tux, * 

-;Ufet;tt2 5te*7$©£3ttE2 6£:frLT#E* 
-*1 BKEUanTH*. LfctfoT. m=t-?i 



(3) 5 1 5 5 8 

4 

8 ©Ell \Z <fc 0 £it&« 2 6 L T#-;Ha DM 2 5 
#BSl/. #-j«ai;*l2 5©BElC#oTl*ft7a»/ 
* 2 3 SrtLTKSSEl 9Rtf«3Et!lEl 5*t#B 

[0 0 15] BKSEl 9©Wft7ciy*2 3© 
±WCttffKlhffl©Xx>WX»©K«t 2 7 fc^LT 
«l^fi2 8^E«SnTi3r). d©»#fi2 8©±®IX 

10 T. 1 8©B»lC<k?TEftgWl 9*<fi± 

W*T»K)bfcECOU>^2 9#BE§1 6©±WT 
jBICSttl-SittCfcOEWS 1 6F*9t»2l£4 

[0 0 1 6] EC. ±E©J:5{r«l«$n<5E»El 6 

ictt. «^S4i:sasn4*x«*&ff7isij©N2 # 

X«»&ff 7 a^tTN2 0M62S8 aj&<»«Sn*£# 
IC. a§v«f3 OAtfttt^nT, 1K&E 4 £(*»]*«©# 

ftZi:5\zii?x^z. 
20 [0 0 17] ±E©«fc5lC, «2*it6£JR2!E»BSl 
5i:#BB»«Sl 7tC^E^-r4rtlCi0. #E 

nx>a-yif!SrS$ffliz-r5^s*v«£<. sa©*& 

ffl©fc©*Effl-r*^t*<T#4. EMEEfiPl 
5*»3SE4rtKaEfflLfcttttTE36E4i»j€JtsS« 
EJCLfc^. N2 #X£{fcE-r*;:<t««T2S©T, ^ 
&1>N2 #X©fcffll;:.fcoT«2££4rt©K* (02 ) 

[0 0 18] -hffiiaSSl a. 1 b«, *©rt«?tt^x 
30 AWSrimf^XAtf-hS l^ESUTftt), fflS 
El a, 1 bffl±^lwe->XA#- h 3 1 CTffifcan 
fcttSctt©->XAWSr^tCE«lsr5SEfiia«B4 

o*i»«anT^4. c©»^. -5xA#-h3ia. 

04lC^f<k'5C S'&3 2lC»tTH^L4t>E»« 
#llC«fc oTSB 3 3 Cl©^»^3 3 k 
\Z®KLtz»®mM\ZZr>X®1i&tE\Z%Mi<ftZ>m 

e«3 4t, ^©iiiEE3 4±(ciE[EpjEiceB$n4 

EEE3 5t, «EE3 5©±*tCJiasn*4*©3E 
tt3 6tT«^$nT*t3. S3Ea3 6©3S|fi]ffi!lffi{CK 

itenfcifiajsisoftjtE (0^r> JcioTEfttt© 

^XAW*BaE**^T«^b^2) i ^ \ZK^X^Z. 
[0 0 19] *ffifflaSB4 0ti. ®5»z*1-J:5»Z. 
l^^tt{CSfi:WE«:*5^TEHStl45^fi©l*lE4 1 
t5^«©^1S4 2 i^&^.6SJtx$«4 3fcT±Efi? 
#«ffcSnTV>*. n«4 2&tf««4 ltt-5-n 
•6n-€-©T»lCT«fl|itfXx>UXlfJCT*^atl<&« 
tt©"7X5^-^H4 5CT##£*IT*J0. J1©TX* 
-^K.4 5itfS^Lf$^~^U-hiZX@^tVX 
V>4. vrfc-fl'M 5©TttSB©IBa«5«±Ef xa 
50 #-h3 1©#K£3 3ICT8BK$n4.i:5{w/ioTH 
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(4) 

5 

S. £fc. TX#-;WH4 5©fflffi7!i>S££«884 3ft 
K-f >vx^^4 6^affifC»A^nT«0, 
*-^K4 5fflftJB«ttL*ttCH*aftT, ftfi4 1 
©ft«IC±£!CfittT£Dll::#zm>S. OviW 

CVDffl©^TJbS-/y7> (C i H2 C 12 ) #7. 
*7>tx7#* (NH3 ) flJ#X«ffi0 4 6 aa»6E 
£g£4 3ftlC{ftlSans«k5lC£c>Tt>*. 

4 3 rtTsaaicttsnfcMa^^tt -5 ?-^-^ h 4 5 © 
sdffiic&tf enfc#m»4 7*e,nwic»m$n<bJ;^ 10 

[0 0 2 0]-*. mUaafflC»^3 irli-y- KA*7 

5 b TWX tfft#gB3©fi«jaiSB 5 0 #a*B£ 

*m»*. r©ijffiaffliKiWS3f»3(ctt, mnaem 

TH*. C©"7XA<K«#W3 7 «. 0 6lC^f«k5 
IC. £fc3 2 alC*fLT0*L^^K«)««ltCj:oT# 
fcg£fc#ft£3 3 afc*E»»*OMy7r*-fey b 3 
8£«BUTfc9. ^77r*t7 b3 8 ©*#fif*ft 

Kfc«wns*wTR»- enfcftfciB 3 9 ic7xaw& a? 

6 lCT«i£SttS9XAW&A y 7 7 tit V b 3 8 K£ 
fitfJLfcttlT?. 0«8©JKiM7-A 5 1C 

Ti?xAwt«f»bTitfta«Bfc«ar« c turn 
[0021] mz. z<D%wo96im&mmw®ft9>mm 

[0 0 2 2] <D*Jtm 

*r. *«CBiUT. ££tf>7~l 0 Sr^llUTJR^S J0 
2a. 2 b. «j££4. fiiagl a, 1 b&ZfffMimXl 
BIAft3ft*X2KSlCLfcft. N2 ^MMI8»6 
*SftlCN2 #X**l&LTfi*ftfcN2 flXSHSlt: 
f*. £©£. ft^4ftCEK£*l«K&¥B6®ft 
6 ** HttBfcfM&SttT. OU>^2 9lC 
iDttW^l 6£»3§£4 £&SKL. CA*16ftK 
S"J*S&©N2 #X«*£iE8 a*>e>N2 
«tlC«toTB»^l 6(*9fcN2 tfXgfflSLKU ftg© 
02 «*fc«Ta«6. 

[0 0 2 3] SBl©iR»g2 a£«2£a4£©|B] 40 
©y-hA^75#Bl;ftL. Bi£¥g:6©9XA#&7 
—A 2 2c 2 a ftlC JfA LTiDtfftS 2 a ft KB 

fttettifc7XA#-fe-y h 1 4ftA>67XAW£§Bofc 
«^4,t^l©J!iaS] atom©y-h/'Cjl'7 
5*<BgftbT. £l©fflagl aftiC7XA«#7-A 
2 2 c^ALT^l©«iaSl aft©7XA#-M 

[0 0 2 4] CWj^KLTBrJfcttftO^XAW&^X 

a#- h 3 1 izzimbtzik. JR2IS4 1 ©«iag 

1 atOffloy-h/W^tfgiCT. 7XA#-h3 50 



5 15 58 

1 *t±#U SSI ©£ffiffiagB4 0©E£§384 3ft 
lC}fALT. 7XA#-b3 10|Ht#3 3KJ:oTK 
££IS4 3 £SS 1 ©J&aS 1 a &«SKlfcft. Bf£© 
JMtft*. llOMniK 0C6V>T>)JAW 
©*B»a*ff-3TU*B. *K^a6ICJ:oTSI2© 
<XttS2 bft©7XAW£3!2©J&a£l bft©7XA 
#- b 3 1 KSttBLT, ±Etra«C»B2©Xffi»a 

»B4 0CT^xAW©»asff5 ztb-5jm?s>z. 

[0 0 2 5] 7XAW©^ffiffla*»»7Lm 
84 3d^9XA#-h3 l&T»LTSBl©fflaSl 
aftlc£*iLfc», ^.b^Wft^IIioTffiaSF*© 
7XAW£Sgl©lRfft£2 aft©7XA#-fey h 1 41: 

gitsLT^xAwwaaattssTT*. hbjcib 

2 ©jaas 1 b ©jaas*©7XAwem 2 ©««& 2 

b©7XA*-fey b 1 4 KgtfBSn*. 
[0 0 2 6] ©5^16^2 

J:E*JKfll iP!8K:&£*S£3l£L;fca, N2 #3. 
£«ll6LT&&ft£N2 tfASB&fr*. *1<T, & 
^?a6JC<t-3TiRIAS2 a, 2bA><E>Stt®£nfc7 
XAW€rgaJ8affl«WS3lw«SL. ffiXLajBJRM£3 
©A-y 7 7*^^ h 3 8 lC(£«}$anfc7XAW«:iaS!l 
aSB 5 0 lCtBjMLT7XAWK^igLfcA-r^ 
■?»i«BibRlf©^£ff^. 
[0027] MffiasiB5 o»rAtjTWffla*«fTt3nfc 

7XAW£±E£1SW1 tl^ttCfflaSl a. 1 b©7 
XA#- h 3 1 KSltStT. *®fflaSB 4 OK J: t> 
T^Sffiatfcft, VIM 2 a. 2b©7XA*-feyh 

1 4lcS»tSLT9XAW©jEiatt^7-ri. 

[0028] <smmtt3 

±E*tt«l, 2Ttt«IM[2aXtt2b*»6»tt»«n 
fc9XAW«l?0«BK-l aXttl bfcftSU 
ffiaSB4 0JCioTffla-r<5«^JC^l>Tlft93L.fc 

*». s^sas©^ffifiia*aaLTff5ci:t?j«g-e 

{0 0 2 9] r»*3^. wx«m i o^mmmw4 o 
icrn®S!iaan, ig 1 ©ffla^ 1 a c**>nfc.7XA 

WS«2l¥g6CT§ltBt-3fca, 5B2©fflai[l bft 
m2©S®JaaSB4 OJCT^ffifflaSff-5 
CtAi-CS*. £©*£. ?Bl©^ffiffia8fi4 0^ 
2©S®j&aSB4 0i«r2»ICLT'bJ:<, 7x 

silt. Bufflasff^fc»iciBixttS2©fflasi 
a, i bfttc7xAw^»i$-rna«k^. 

[0 0 3 0] ±E£M0ilTli«SS 
T. ■e©^HIC2a©ffla^l a, lb, 2^)©iRiffiS 

2 a, 2 b»tf 1 ^©fiM&a/flilMrt£3 «EBLfe»& 
C-3 V >T tt W L fc**. ' &f Lt> t ©i 5 ftEB«i& t T 
2.i^gli*<. '>&<ifc»SI^4©^Hlclo©«!ia 
ilaXIJlb. CWS2aXB2b&EBUtB«r 
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[0031] ±tt£mmT\tmw#tf*m»vx.>\<o 

7V>hg«. -fe^SylrSfc 
[0 032] 

&.±\zmwLit£5\z. z<o%m<om%. 
[0033] i) »*«ie»©*at«i«KBi'J:n 

*«HT-&j: »iB#eo©rR]±tf0 
sfc. #2t&£. ass, mfti&iflMoaffifi 

ffl&tfSE©>MMt#0n*. 

[0 0 3 4] 2) W#«2l2«(D«Sljaa£S^<fcn 

[0 1 ] £©»H©*£ffla8B©«iMiJS!a-e»$. 



(5) - 1 5 1 5 5 8 

* 

[H2] £©&E©au^a8fi©«i5«s»l0-r<fcs. 

[0 3] ^©«Wlr*W5«m¥a«r*-r»fiiET* 
[04] Jl©B91Cfctt*SXA#-htlira¥g:«:^ 

[0 5] z<D%W£&»z&Mm&i*Tm®~v$> 
*. 

io vtnmnm 

1 a, 1 b 

2 a, 2 b 

3 InlMafflWM 

4 «2& 

6 ast^a 

7. 7 a N2 flX&J&g 

8. 8 a N2#Xfti&ifi 
a? 10 

15 mmwi® 

16 IBftg 

17 smmm 

2 9 OU>y(^«^g) 

40 ^sjaaKfi 



[02] 
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(6) ftM¥6-15 1558 



[SI] 



[H3] 



3» 



Ir 40 

f\t i 7 



. = /-lb I — =— I 1? ^ 




1 a . 1 b JQ«S 
Si, 2b Gfl* 

4 natti 



6 f»a*R 

7. 7 o NJ ***** 

8. 8 i n: 1t*0.t&U 

to 

4 0 *4*ei*a 



22c 





is i^tn 

1 6 «** 

2 9 o«/>y(*ff«> 
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[HWB] ¥j$4*Fl 2R 1 6B 

tetttem 1 ] 

CffiiE*f;gi5J§£] 0 0 19 
HtiEjirtH 

CO 0 1 9] £ffi4lSftff4 014, WSfc*TJ:3 

ww*«a*iT«r»*. nti4 2&»w4iu 



XA#- h 3 1 ©#»#3 3 fcTHBStlSJ^icft, 
3WC-f >vx**4 6*iaffittfA£nTJ3D. CCD 

*5CVDffl(!)^T*5y->7> (SiH2C12) 
11**7 >*-71SX (NH3) J)^»aj a 4 6a* 
&RK««4 3i*3ic«| &3 ti*j:5»ca:,T^*. 
#«4 3 rtTfflaic^anfcjaa^xttv^^-^ k 4 



mnmmmihmm i tb 2 #41 
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